Evaluation of a 28-day repeated-dose micronucleus test in rat glandular stomach, colon, and liver using gastrointestinal tract-targeted genotoxic-carcinogens and non-carcinogens.
The usefulness of the rat repeated-dose liver and gastrointestinal (GI) tract micronucleus (MN) tests to detect site-specific carcinogens has been shown previously using 22 chemicals in a study conducted by the Mammalian Mutagenicity Study group in the Japanese Environmental Mutagen Society. However, in the 6th International Workshop on Genotoxicity Testing, the need for further data to identify the sensitivity and specificity of the GI tract MN test and the specificity of the liver MN test, for the purpose of regulatory use, was mentioned. In the present study, we conducted additional studies to validate the performance of the 28-day repeated-dose GI tract and liver MN tests using genotoxic stomach carcinogens, N-nitroso-N-methylurea (MNU) and N-methyl-N-nitrosourethane (NMUT); genotoxic colon carcinogen, 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine hydrochloride (PhIP), and non-carcinogens, sodium chloride, sucrose, and amaranth. Male Crl:CD (SD) rats were administered with each chemical by oral gavage for 28 days and the micronucleated cell frequencies in the glandular stomach, colon, and liver were monitored. MNU and NMUT showed positive results in the glandular stomach, and PhIP did so in the colon. These carcinogens showed negative results in the liver, which is not a target organ for these chemicals. Negative results were obtained for all three non-carcinogens in the glandular stomach, colon, and liver. Therefore, it was shown that the glandular stomach and colon MN tests with 28-day repeated-dose regimen have a good sensitivity for detecting genotoxic GI tract carcinogens as positive and have a good specificity to determined non-carcinogens as negative. The negative results with these six chemicals in the liver provide additional evidence supporting the good specificity of the 28-day repeated-dose liver MN test.